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K(x, s) sin(2πms)ds , m = 1, 2, · · · , »7¾
jlX]qmµ{\
y{p!hrumZjly®jlXZ]2rª]\[^{mZmh°]\Â]\À]LiknZ]ª]\[®[.hr±jailXZy{nuXZyu






















=?> = +N UWJADV T LYN UWJ.N FJADK T.FIHMD OV DU P KRST UWV T+UID! 
YTC V










K(x, s) = (cos(x) + cos(s))2(
sin(π sin(x) + sin(s))
π sin(x) + sin(s)
)2 , m = 1, 2, · · · , »#"¾
m
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(a) k = 5





(b) k = 17





(c) k = 25
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M−1A ≈ I {m M−1(b − AY ) ≈ e ·WXZ]®r±js]qp!*jlruy{mËqmPÀ]^
ymi|jsplnIjl]LÀEg
Y (K+1) = Y (K) + M−1(b−AY (K)) , »7Z©L¾
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b = AȲ .
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Y j+1 = Y j − ρ(AY j − b) , »7{¾
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T (YK + E
N
n Y
′ − Ȳ ))2dt . »Õ¾
\Â]qj
Y = ENn Y
























T (A + λI)(−Y K + Ȳ ) = (ENn )T (b− (A + λI)Y K) .
»Õ¾




Y ′0 = 0
A
Y ′j+1 = Y ′j − ρ(AcyY ′j − bcy) ,
»ÕE¾
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Y j1 = Y j0 − τ1(AY j0 − b) ,
Y j2 = Y j1 − τ2(AY j1 − b) ,



































































T (Yk + Q0E
N
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T ) + λI
= (WPNΣNPNW
T ) + λI
= (WPN )ΣN (WPN )
T + λI ,
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Acl = ∆(A + λI)∆
= ∆A∆ + λI
= ∆WΣNW
T ∆ + λI
= (∆W )ΣN (∆W )
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λ = 7 · 10−5 ¯²yp®À5yjsX¿\{il]\i\ b′ = bcy − (A + λI)Y K ¯²ypjsXZ]69p!i|j.qik]m











































7 ·10−5 ≤ λ ≤
5 · 10−6 ¾
·
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(b) with regularization λ = 10− 4
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(b) After 10 iterations
 
 












(c) After 20 iterations
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Y j+1 = Y j − ρJ ′λ(Y j) ,
»#"{¾
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bJ ′λ = bJ ′
{m
AJ ′λ = AJ ′ + λIN
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J ′λ(Y ′) = ENn
T · J ′λ(Y ) = A′J ′λY
























(bJ ′ − (AJ ′ + λIN )Y K) ,
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AJ ′
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Y ′0 = 0
A
Y ′ ←− Y ′ − ρJ ′λ(Y ′) ,
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J ′λ(Z ′) = ENn
T ·Q0 · J ′(Y ) = A′J ′λZ








































Z ′0 = 0
A
Z ′ ←− Z ′ − ρJ ′λ(Z ′) ,
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For the method of Y
 
 
λ = 0, bezier curve
λ = 0, control polygon
λ = .0005, bezier curve
λ = .0005, control polygon
λ = .001, bezier curve
λ = .001, control polygon























rªjl]qp!*jsrªymi\· ¢ m Ê ru· ©¬E¤]PZªy{jVjlX]\il]¶]qpsplypsi.{{rªmikj.jlX]PmEnZ[SÀ5]qp@y¯rªjl]qp!*jsrªymi\{m¿js{§{]
λ = .0002

































For the method of Z
 
 
λ = 0, bezier curve
λ = 0, control polygon
λ = .00005, bezier curve
λ = .00005, control polygon
λ = .0002, bezier curve
λ = .0002, control polygon
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